have a structure of cyclo(-L-Asp-L-Val-),tt1" 6-isopropyl-2,5-diketopiperazine-3-acetic acid. 2) Kumaret al. recently presented the conclusion that the diketopiperazine structure proposed by Shimi et al. Since an acidic antimicrobial peptide is of great interest, we synthesized several cyclic dipeptides including cyclo(-L-Asp-L-Val-) in order to investigate the structure-activity relationship of 1. Unexpectedly, we noticed that the physico-chemical property of cyclo(-L-Asp-L-Val-) was not compatible with that of cairomycin A, suggesting that cairomycin A has a different structure from the proposed one.
In this paper, we report the syntheses of the four diastereoisomers of cyclo(-Asp-Val-) and the comparison of their physico-chemical and biological properties with those reported for cairomycin A(1).
Results
The synthetic strategy for cyclo(-L-Asp-L-Val-) (2LL) is shown in Fig. 1(A) . The same procedure was applied to the other three diastereoisomers (2LD, 2DL and 2DD).mt Z-L-Asp(OBzl)-OH (3) and H-L-Val-OMe (4) were synthesized according to the standard methods.4'5* Mixed anhydride coupling reaction with isobutyl chloroformate6) gave the protected dipeptide ester (5) in good yield. Catalytic hydrogenation (H2 -Pd) removed the protecting groups on both the JV-terminus and the side chain of the Pseudomonas aeruginosa U-3 1 >100 > 100 >100 >100 >100 >100 >100 >100 >100 >100 >100 >100 >100 >100 >100 >100 >100 >100 >100 >100 >100 >100 >100 >100 >100 >100 >100 >100 >100 >100 >100 >100 >100 >100 >100 >100 >100 >100 >100 >100 a Medium: Mueller-Hinton agar (Difco), 10% horse blood added. Inoculum size: 106cell/ml. unsuccessful (Fig. IB) . The cyclization of the deprotected dipeptide ester by the same procedure as in the case of compounds2 gave a brown gummysolid, on which no characterization was made. Compounds 2 synthesized in this study gave a single spot on TLC(silica gel 60 G), which was ninhydrin-negative and sulfuric acid-positive. Characterization of compounds 2 by 1H NMR,IR, elemental analysis, and FAB-MSshowed that the compounds have the desired structure, cyclo(-Asp-Val-).
Some physico-chemical properties of compounds 2 are listed in Table 1 together with those of cairomycin A (1) and Kumar's compound. Antimicrobial activity was tested against over 25 kinds of organisms including Gram-negative and Gram-positive bacteria, someresults being shown in Table 2 .
Discussion
Data in Table 1 water (28.6ml), washed with 2% HC1, 4% NaHCO3and water, successively, and dried over Na2SO4. After filtration and evaporation the residue was solidified from ether-petroleum ether. Yield 65%. mp 102~108°C (mp 110.5~112°C8)).
[a]D +5.4°(c 1.0, chloroform). Cyclo(-Asp-Val-)
Synthesis was carried out in a mixture of AcOHand sec-BuOH according to the method of Suzuki et al?) H-Asp-Val-OMe (0.123 g, 0.5 mmol) was dissoved in 0.1 m AcOH -^c-BuOH (7.5 ml) and the solution was refluxed. After evaporation the residue was crystallized with ether -petroleum ether. Recrystallization was carried out from hot water. Yield 86%. Rfx 0.36. Rf2 0.00. mp 230~235°C.
[a]D-91.0°(c 1.0, DMF).
Antibacterial Activity Assay
The antibacterial activity assay was carried out by a dilution method using Mueller-Hinton agar (Difco) medium according to the literature.9) About 5 jul of bacterial suspension containing 106 cells/ml was inoculated with a multiple inoculator onto agar plates containing 2-fold serial dilution of each peptide. The plates were incubated for 18 hours at 37°C, and the minimumconcentration of the peptide that inhibited growth was noted.
